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Background: Age is considered as an important factor for the development of 
sublingual varices (SV). It has been suggested that some other conditions such as 
gender, systemic diseases, smoking, denture wearing may play a role in aetiology. 
However, there are a limited number of studies investigating these associations. 
This study was perform to evaluate association between SV and the conditions 
which are described as possible risk factors previously.
Materials and methods: A total of 691 patients (470 females, 221 males) who 
attended for comprehensive clinical examination were included in the study. Age, 
gender, systemic health, venous varix of the lower extremities, smoking status, 
denture wearing were recorded during the history taking. SV were classified into 
two categories: stage 0 (few or none visible) and stage 1 (moderate or severe). 
Tongue photographs were taken from a group of these patients. For the evalu-
ation of intra-observer reliability, 60 photographs of tongue were re-evaluated by 
the same observer. Intra-observer reliability was evaluated using Kappa statistics. 
Pearson c2 test and Fisher’s exact test were used to assess SV in relation to each 
variable, and variables showing associations with p < 0.05 were selected for the 
multivariable analysis, then logistic regression analysis was applied.
Results: Kappa value of intra-observer reliability was 0.91. SV were significantly 
associated with age (odds ratio [OR] = 1.08, p = 0.000), hypertension (OR = 2.3, 
p = 0.007) and denture wearing (OR = 2.17, p = 0.02).
Conclusions: The presence of SV is associated with hypertension and denture 
wearing as well as aging. More detailed studies are needed to prove causative 
relations between SV and systemic diseases. (Folia Morphol 2019; 78, 2: 325–330)
Key words: varicose veins/aetiology, age factor, dentures/adverse effect, 
hypertension/complications, tongue/blood supply, odds ratio
INTRODUCTION
Varices are abnormally dilated tortuous veins or 
venules, artery or lymphatic vessels; however, the 
term refers venous lesions for the oral cavity [10, 18]. 
Sublingual varices (SV) involving the lateral branches 
of vena profunda linguae are common type of ac-
quired vascular lesions [8, 26]. This benign condition 
has been given various names including lingual or 
sublingual varicosities, phlebectasia linguae, caviar 
tongue, spots or lesions [18]. Although oral varices 
are most frequently seen on the ventral surface of 
the tongue, they may also occur on the lips and floor 
of the mouth. Less frequently a varix, which is a fo-
cal dilatation of vein, may occur on buccal mucosa, 
labial commissures, and sometimes soft and hard 
palate [18]. 
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The clinical features of SV are usually multiple, 
irregular, blue-purple, elevated or papular blebs on 
the ventral and lateral border of the tongue. They are 
usually distributed from the posterior part bilaterally 
to the apex of tongue. The lesions are usually asymp-
tomatic and frequently encountered during routine 
clinical examination [22].
Since incidence increases with aging, age is con-
sidered an important factor. Kleinman [16] stated that 
the condition is related to the aging process, and prior 
to the fifth decade, varices may be an indication of 
premature aging. Chronic cough [3], venous insuffi-
ciency [8], cardiovascular/cardiopulmonary diseases 
[11, 12, 19], portal hypertension [14], diabetes mel-
litus [29], chronic vitamin C deficiency [2], smoking 
[12], denture wearing [1] have been suggested as 
predisposing factors for SV. There are limited number 
of studies which have been examined the association 
between SV and conditions listed above [1–3, 8, 
11, 12, 16, 19]. The role of the systemic health on 
the development of SV is controversial. Ettinger and 
Manderson [8] stated that a person with varicose 
veins of the legs is likely to have lingual varicosities, 
but reverse is not necessarily true. Bean [3] reported 
that there was no connection between SV and sys-
temic diseases. Lynge Pedersen et al. [19] found an 
association between sublingual varicosities and car-
diovascular diseases (CVD) and medication. Recently, 
Hedström et al. [11] found an association between 
SV and hypertension; Al-Shayyab and Baqain [1] de-
scribed that old age, female gender, denture wearing 
and CVD are the risk factors for SV. These results arises 
a question whether cardiovascular system diseases as 
a whole or only hypertensive disease is related to SV. 
Lazos et al. [18] emphasized that more detailed stud-
ies are needed to explain relations between varices 
and systemic diseases, which may contribute to early 
diagnosis of possible medical conditions during in-
traoral examination. Therefore, the purpose of this 
study was to investigate some potential risk factors 
suggested previously, including hypertensive disease, 
other diseases of the circulatory system, diabetes 
mellitus, varicose veins of lower extremities, smoking, 
and denture wearing for the development of SV in 
patients through a wide age range. 
MaTERIals aND METhODs 
The investigational protocol for the study was ap-
proved by the Non-Interventional Clinical Researches 
Ethics Board at the Hacettepe University (GO 16/647-
05) and was performed in accordance with the Helsin-
ki Declaration. This cross-sectional clinical study was 
conducted on patients who attended the Department 
of Dentomaxillofacial Radiology, Hacettepe Universi-
ty for comprehensive clinical examination between 
April 2016 and October 2016. Before starting the 
study, tongue examination of 50 patients was made 
by 2 observers simultaneously as an exercise for the 
differentiation between few visible and moderate 
lesions as classified in the previous study [12]. All of 
the patients who agreed to participate in the study 
were examined by an investigator. Patients who could 
not clearly answered the questions about medical 
history were excluded from the study. Prior to clinical 
examination, demographic characteristics and his-
torical information including age, gender, systemic 
health (hypertension, other CVD, diabetes mellitus), 
smoking status (never, current, former), and denture 
wearing were recorded for all subjects. At the end of 
the clinical examination, SV were classified. In order 
to examine ventral surface and lateral borders of the 
tongue and floor of the mouth, patients were asked 
to move the tongue upward and turn it to the left 
and then to the right. Using the criteria described 
by Hedström and Bergh [12], SV classified into two 
categories: grade 0 (few or none visible) (Fig. 1A) and 
grade 1 (moderate or severe) (Fig. 1B). To evaluate 
intra-observer reliability, tongue photographs were 
taken from a group of the patients. Sixty photo-
graphs were randomly selected by other investigator 
and re-examined by the same investigator 6 months 
after the initial examination. Before analysing data, 
intra-observer reliability was evaluated using Kappa 
statistic to ensure that there was no significant meas-
urement error. Kappa value of intra-observer reliability 
was 0.91. The agreement of measurements was found 
to be almost perfect according to the categorisation 
of Kappa statistic proposed by Fleiss [9].
Statistical analysis
Statistical analysis was performed by IBM SPSS Sta-
tistics, Version 20.0 (Armonk, NY: IBM Corp.). Prelimi-
nary analysis was carried out using Pearson c2 test and 
Fisher’s exact test to assess SV in relation to each varia-
ble, and variables showing associations with p < 0.05 
were selected for the multivariable analysis. Logistic 
regression was used to assess the association of SV with 
age, smoking, systemic diseases (yes/no), hypertension, 
other CVD, diabetes mellitus, varicose veins of lower 
extremities, and denture wearing. Odds ratios (OR) were 
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used to report the size of the associations. P-values less 
than 0.05 were considered to be statistically significant.
REsUlTs 
Seven hundred and fourteen patients were invited 
to participate in the study. The patients who refused 
to participate in the study (n = 7), and have unclear 
medical history (n = 16) were excluded. A total of 
691 patients (470 females, 221 males) were included 
in the study. The patients were 18–88 years of age 
(mean 38.88 ± 16 years). The percentage of females 
(68%) was higher than that of males (p < 0.001). 
The prevalence of SV was 26.9%. Distribution of SV 
according to gender is presented in Table 1. There 
was no statistically significant gender difference 
(p > 0.05). Figure 2 shows distribution of SV accord-
ing to the age groups. There was a significant relation 
between age and SV (p < 0.001). The prevalence in-
creases apparently for the patients older than 50. The 
prevalence of SV according to risk factors evaluated 
and their significance values are presented in Table 2. 
Logistic regression model was constructed to an-
alyse the variables associated with higher probability 
of having SV. The independent variables included in 
Figure 1. Sublingual varices classified into two categories using the criteria described by Hedström and Bergh [12]. Clinical appearances of 
the stages are shown in panel A, grade 0 (few or none visible) and in panel B, grade 1 (moderate or severe).
A B
Table 1. Distribution of sublingual varices (SV) by genders; *p > 0.05
SV Female (n = 470) Male (n = 221) Total (n = 691)
Grade 0 345 (73.4%) 160 (72.4%) 505 (73.1%)
Grade 1 125 (26.6%) 61 (27.6%) 186 (26.9%)
Figure 2. Distribution of sublingual varices according to age groups.
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the multivariable analysis were: age, smoking, den-
ture wearing, systemic diseases, diabetes mellitus, 
hypertension, CVD, and venous varix of the lower 
extremities. The results of logistic regression analysis 
are presented in Table 3. Age (OR: 1.08, p < 0.001), 
hypertension (OR: 2.30, p < 0.05), and denture wear-
ing (OR: 2.17, p < 0.05) were statistically significant 
risk factors for SV.  
DIsCUssION 
The prevalence of SV was 26.9% in this study. 
This result is consistent with a recent study using 
the same diagnostic criteria (26.5%) [1]. However, 
the prevalence of SV varies from 4% to 68% in sev-
eral studies [6, 8, 13, 15, 17, 22]. These variations 
may be due to age differences of the study samples. 
Some of the earlier studies have been conducted on 
geriatric patients [13, 19, 20, 25]. In addition, there 
may be differences in diagnostic criteria, methodol-
ogy and sampling procedures between the studies. 
In this study, previously described diagnostic criteria 
by Hedström et al. [12] were used. In this two-grade 
classification, minimal dilatation of veins has included 
in grade 0, so that these lesions are not accepted as 
SV. It is not clear whether minimal dilatations were 
accepted as SV in the previous studies [13, 19].  This 
classification is not in detail and it may be difficult 
to differentiate between minimum and moderate 
dilatations. For this reason, an exercise was made 
before starting the study and the tongue images of 
participants were re-examined by same investigator 
to evaluate intra-observer reliability. Intra-observer 
reliability was found 0.91. Hedström et al. [11] re-
ported 0.87 inter-observer agreement using the same 
diagnostic criteria. These intra- and inter-observer 
values shows that reproducibility and repeatability 
of the classification system is satisfactory.
In the present study, there was no significant 
difference in both genders. This finding is consist-
ent with the previous studies [12, 21]. Contrary to 
this finding, Al-Shayyab and Baqain [1] found that 
females were more likely to have sublingual varies. 
They proposed that SV may be influenced by hormo-
nal conditions. 
In this study, the prevalence of SV showed a sig-
nificant increase with advancing age, especially after 
the 50 years old. This finding is consistent with the 
previous studies [8, 12, 16]. It has been thought 
that loss of supporting connective tissue of vessels 
with aging may lead to venous dilatation [23]. How-
Table 3. The influence of risk factors for sublingual varices by multivariable logistic regression model
Variable B SE OR P 95% CI
Age 0.077 0.008 1.080 < 0.001 1.063–1.098
Hypertension 0.837 0.312 2.309 0.007 1.254–4.252
Denture wearing 0.777 0.335 2.175 0.020 1.128–4.193
CI — confidence interval; OR — odds ratio; SE — standard error
Table 2. Prevalence of sublingual varices according to risk factors
Variable N Sublingual varices P
Systemic diseases 244 114 (46.7%) < 0.001
Cardiovascular diseases 62 35 (56.5%) < 0.001
Hypertension 86 63 (73.3%) < 0.001
Diabetes mellitus 45 27 (60.0%) < 0.001
Venous varix of the lower extremities 152 61 (40.1%) < 0.001
Denture wearing: 74 54 (73.0%) < 0.001
Smoking status: < 0.001
Current 173 38 (22.0%)
Former 84 40 (47.6%)
Never 434 108 (24.9%)
*Pearson c2 test with Fisher’s exact test
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ever, SV may also occur in individuals younger than 
50 years. Kleinman [16] suggested that this finding 
may be related to premature aging. However, it is 
unclear which mechanism triggers the onset of this 
condition in younger people. Perhaps the main factor 
may be an underlying systemic disease, and the in-
creased incidence with advanced age may be due to 
an increase in the incidence of systemic diseases with 
age. Wolff et al. [28] found that healthy, non-medicat-
ed persons, ranging in age between 20 and 95 years, 
had no oral mucosal changes. These authors noted 
that aging alone has not a significant effect on the 
oral mucosa and its protective defence mechanisms, 
when individuals are healthy. They emphasized that 
age-related oral mucosal changes may be associated 
with systemic diseases, malnutrition, medication, and 
wearing of ill-fitting dentures. These results may also 
be valid for SV.
The present study showed that there was an as-
sociation between SV and hypertension (OR: 2.30, 
p < 0.05) and denture wearing (OR: 2.17, p < 0.05). 
Hypertension and denture wearing raised the prob-
ability of having SV approximately two times. How-
ever, aging has less influence on development of SV 
(OR: 1.08, p < 0.001). This finding is consistent with 
the previous study reported that SV may be used as 
an indicator of hypertension (OR: 2.25, p = 0.021) 
[11]. Lynge Pedersen et al. [19] found a relationship 
between SV and CVD and medication. The association 
between SV and CVD has also stated in another study 
[12]. In the light of these previous observations, in our 
study, CVD were classified as hypertension and other 
CVD. This classification has shown that hypertension 
may be predisposing factor for the development of 
SV, as well as aging. If this association reflects true 
relationship, it will be important for undiagnosed 
hypertensive cases.
Denture wearing may play a role as a contributing 
factor for the development of SV. It has been well 
known that especially ill-fitting dentures are related 
to oral mucosal lesions. Since SV are considered as 
normal age-related degenerative changes of the tis-
sue by several investigators, they are usually exclud-
ed from the studies on oral mucosal lesions [7, 24, 
27]. Therefore, limited information is present about 
pathogenesis of this condition in the literature. No 
relation has been found between denture wearing 
and SV in some previous studies [5, 15, 22]. On the 
other hand, denture wearing has been reported as 
a risk factor for SV in a recent study [1]. These dif-
ferent results may be due to the fact that quality of 
dentures has not been evaluated during the studies. 
Ill-fitting dentures may contribute to the development 
of SV in the tissues that become susceptible to trau-
matic effects with age. In this study, denture quality 
was not evaluated; this is one of the limitations of 
the study. In the future studies, the effect of denture 
quality on the development of SV may be examined.
The prevalence of SV in ex-smokers was higher than 
that of current smokers in this study. Therefore, smok-
ing was not found as a contributory factor. This finding 
is not consistent with the previous observations [1, 12]. 
This result might be related to the fact that smoking 
has a preventive effect on the development of varicose 
veins due to vasoconstrictive effect of nicotine [4].
It has been suggested that chronic coughing could 
cause a recurrent increase in venous pressure because 
of avalvular venous system of the tongue; so that it 
might be a contributing factor [8]. In this study this 
variable could not be investigated because a sufficient 
number of subjects were not found. Chronic vitamin 
C deficiency has also been previously reported as an 
associated factor [2]. Because of non-invasive study 
design, we did not include this variable.
The limitation of our study is that patients’ med-
ical health information was based on their own 
statements. Occult diseases that may be present in 
the participants could affect the results. Because of 
cross-sectional data, the results reflect only associa-
tions; therefore, cannot be generalised. More detailed 
studies are needed to prove causative relations be-
tween SV and systemic diseases. 
CONClUsIONs
The findings of this study revealed that presence 
of SV is associated with hypertension and denture 
wearing. The definition of these possible implications 
is important for the early recognition of the disease 
and referral for treatment of the patients.
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